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Coccidia and helminths are intestinal endoparasites 
widely spread among wild bird populations (Atkinson 
et al., 2008). Some of them are pathogenic and may 
cause death (Greiner, 2008; McLaughlin, 2008). Invasive 
species are particularly susceptible to certain natural 
enemies, such as the parasites they encounter in the 
introduced range. However, if invaders become resistant 
to these parasitic infections, they improve the likelihood 
of increasing their population (Blackburn et al., 2009). On 
the other hand, parasites may be lost during or soon after 
the introduction process (Torchin et al., 2003). This release 
from the effects of natural enemies may contribute to the 
rapid establishment and proliferation of nonindigenous 
species (Torchin and Mitchell, 2004). 
The European starling Sturnus vulgaris (hereafter 
starling) is a bird native to Europe, Asia, and North 
Africa. It has been successfully established in New 
Zealand, Australia, South Africa, the United States, 
Mexico, Argentina, Uruguay, some Pacific islands, and the 
Caribbean (Feare, 1984; Peris et al., 2005; Álvarez-Romero 
et al., 2008; Mazzulla, 2013). The starling was first recorded 
in Argentina in 1987 (Pérez, 1988), probably introduced 
from North America (Navas, 2002). Starlings show a 
high prevalence of intestinal parasites in their native and 
introduced areas (Boyd, 1951; Hair and Forrester, 1970; 
Cooper and Crites, 1976; Bernard, 1987). In Argentina, 
where the species was recently introduced, individuals are 
expected to have a lower parasite load than in their native 
areas and in North America, where it was introduced 
in 1890. In a recent study, Valente et al. (2014) reported 
1 trematode, 1 acanthocephalan, and 4 nematodes in 
juvenile and adult starlings from Buenos Aires. 
The objective of this work is to identify the intestinal 
parasites and determine their prevalence in fecal samples 
of European starling nestlings in Argentina.
The parasitological survey was conducted at the Wild 
Animal Breeding Station (Spanish abbreviation: ECAS; 
34°50′N, 58°06′W), Berazategui, Buenos Aires, Argentina. 
We collected 48 and 23 fecal samples from nestlings 
hatched in nest boxes during the breeding seasons of 
2012 and 2013 (October–December), respectively. Fifty-
six samples (34 in 2012 and 22 in 2013) were obtained 
by placing individual glass containers near the nestlings’ 
cloacae and 15 samples (14 in 2012 and one in 2013) were 
collected from the nests immediately after defecation. The 
study included nestlings of 17–18 days of age from different 
nests. Eleven samples from the 2012 breeding season were 
preserved in 2.5% dichromic potassium solution (K2Cr2O7) 
to allow sporulation of the oocysts. The remaining samples 
were preserved in 10% formalin. Two concentration 
methods were used for 26 samples (10 from 2012 and 16 
from 2013): a concentrated sugar flotation technique and a 
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modified Ritchie centrifugation procedure (Markell et al., 
1999). Additionally, the samples were examined twice by 
direct observation. The low intensities of oocysts and eggs 
found in the samples prevented the use of a quantification 
technique. A Leica DM 2000 binocular microscope 
adapted with a digital photographic camera was used to 
detect and measure coccidial oocysts and helminth eggs. 
Prevalence (P) was defined and calculated according to 
Bush et al. (1997). Measurements are reported as mean ± 
SE, and range is shown in parentheses.
We found 2 species of parasites with an overall 
prevalence of 26.8%. These were represented by oocysts 
of coccidia and the eggs of an unidentified cestode, with 
a prevalence of 25.35% and 1.4%, respectively. Sporulated 
(Figure 1A) and unsporulated (Figure 1B) oocysts were 
observed. All oocysts were spherical to slightly oval in 
shape. Sporulated oocysts had 2 sporocysts, each of which 
contained four sporozoites (Figure 1A), thus indicating 
that they belonged to the genus Isospora (Schneider, 
1881). The oocyst wall consisted of a 1-µm outer layer and 
a thicker inner layer. Stieda and substieda bodies were 
present. The oocysts were 23.4 ± 1.7 µm (19.5–28.0 µm) in 
length and 22.6 ± 1.6 µm (19.5–25.5 µm) in width (n = 51). 
The sporocysts were pear-shaped and measured 16.9 ± 1.8 
µm (10.3–19.6 µm) in length and 11.6 ± 0.8 µm (10.3–13.4 
µm) in width.
In 2012, overall parasite prevalence was 29.2% (14/48) 
and coccidial prevalence was 27.1% (13/48), with 53.8% 
of the infected samples containing 1–2 oocysts. The other 
samples also showed low infection intensity, with less 
than 10 oocysts per field of vision at 20× magnification. 
Cestode eggs were found in a single sample (P = 2%). 
They measured 56 ± 3.2 µm (51–59 µm) in length and 54 
± 2.9 µm (50–57 µm) in width (n = 7), and the hooks of 
the hexacanth embryo were 13.81 ± 0.51 µm (12.53–14.78 
µm) in length (Figures 2A and 2B). In 2013, we only found 
oocysts of Isospora sp. with a prevalence of 21.7% (5/23). 
Four samples contained only one oocyst, and one sample 
contained less than 10 oocysts per field of vision at 20× 
magnification.
The prevalence of intestinal parasites in starling 
nestlings from Argentina (26.8%) is the lowest reported 
so far, compared to other surveys from North America, 
northeastern Africa, Europe, and western Asia (Sommer, 
1937; Boyd, 1951; Ballard and Ollsen, 1966; Hair and 
Forrester, 1970; Vincent, 1972; Bernard, 1987; Mazgajski 
and Kedra, 1998). Using coprological methods, Isospora 
sp. was detected in 67% of nests with starling nestlings in 
Poland (Mazgaski and Kedra 1998), and in 75% of adult 
starlings from different locations in the northeastern United 
States (Boyd, 1951). The intensity of parasite infection 
in starlings recorded in this study is the lowest reported 
in the literature. In fact, we did not use a quantification 
technique because there was an average of less than 10 
oocysts per field of vision at 20× magnification. In Poland, 
Mazgaski and Kedra (1998) reported high intensities of 
infection (more than 10 oocysts per average field of vision) 
with Isospora sp. in 23.8% of fecal samples collected from 
starling nestlings. 
Two reasons may explain the low prevalence and 
intensity of coccidia recorded in this study. First, a 
coccidial prevalence of 22.8% was found in 190 species of 
ground-feeding birds from South America (McQuistion, 
Figure 1A. Sporulated oocyst of Isospora sp. with 2 pear-shaped 
sporocysts containing 4 sporozoites each.
Figure 1B. Unsporulated oocyst.
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2000). If bird species in the same area as the starlings had 
lower coccidial prevalences than those in other parts of 
the world, then starlings are also expected to show lower 
values. Second, nestlings are usually less infected than 
adults, which are more exposed to contaminated feces, 
because they forage on the ground in heterospecific flocks 
(Rebolo and Fiorini, 2010). Nevertheless, the risk of oocyst 
transmission is higher in nestlings of 17–18 days of age 
than in younger ones, because parents only remove feces 
from the nest during the first 10–12 days after hatching 
(Feare, 1984). This would increase the likelihood of oocyst 
detection in chicks at the age under study.
Isospora is the only genus of coccidia known to 
parasitize the starling (Boyd, 1951; Mazgajski and Kedra, 
1998; Dolnik, 1999; Carlson et al., 2011). Isospora dilatata 
(Schwalbach, 1959) was present in the feces of starlings in 
Europe (Dolnik, 1999), whereas Isospora lacazei (Labbé, 
1893) was found in the feces of adult starlings from 
Poland (Mazgajski and Kedra, 1998) and the United States 
(Boyd, 1951). The species of coccidia found in Berazategui 
appears to belong to the species I. paroariae. Upton et al. 
(1985) described I. paroariae from birds in the United 
States imported from Argentina.
 With regard to cestodes, starlings from Argentina 
showed a substantial decrease in the number of species 
in comparison to starling populations from the United 
States (8 species) and eastern Europe (12 species); of 
these, 3 species were found on both continents and 2 were 
acquired in the newly colonized area (Boyd, 1951; Hair 
and Forrester, 1970; Cooper and Crites, 1976). In contrast, 
in Argentina, Valente et al. (2014) did not find cestodes in 
the gastrointestinal tract of 76 adult and juvenile starlings 
from Bernal, Buenos Aires (17 km from our study area), 
and in the present study we observed eggs of only one 
species. Cestode prevalence in fecal samples was 71% in 
adult starlings from the United States (Boyd, 1951) and 
2% in starling nestlings from Argentina. These differences 
can be attributed to different age groups, although the lack 
of cestodes in the samples studied by Valente et al. (2014) 
provides evidence of low infection levels in the starlings of 
Argentina.
Hair and Forrester (1970) compared the helminthic 
fauna of invasive starlings in North America with that 
of starlings in Europe, northeastern Africa, and western 
Asia. They reported that the introduced specimens lost 
26 species from 15 genera of trematodes, 24 species from 
14 genera of nematodes, and 6 species from 4 genera of 
acanthocephalans. Moreover, 5 species of trematodes, 11 
species of nematodes, and 3 species of acanthocephalans 
were found for the first time in starlings from the United 
States (Hair and Forrester, 1970; Cooper and Crites, 1976). 
In Argentina, only one trematode (Echinostoma revolutum), 
one acanthocephalan (Plagiorhynchus cylindraceus), and 
4 nematodes (Synhimantus nasuta, Microtetrameres sp., 
Pterothominx exilis, and Ornithocapillaria ovopunctata) 
were found in juvenile and adult starlings from Bernal, 
Buenos Aires (Valente et al., 2014). 
Our results suggest that starlings may have lost a large 
number of parasite species during the colonization process 
in Argentina, which in turn could have facilitated their 
establishment and population growth.
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Figure 2A. Three eggs of the cestode found in the fecal sample of 
a starling nestling.
Figure 2B. Egg of a cestode containing the hexacanth embryo 
with 6 hooks.
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